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(57)Abstract: 

PROBLEM TO BE SOLVED: To form stable hemispherical 
grained silicon (HSG) which have superior selectivity and less 
def cts in an HSG forming process which is performed for 

nlarging the surface areas of capacity electrodes. 
SOLUTION: On an Si wafer on which a silicon-based insulating 
film which becomes an intertayer insulating film is formed, an 
amorphous silicon film which becomes a capacity electrode is 
formed. Then an HSG film containing few defects is formed on 
th amorphous silicon film by setting the crystal nucleus forming 
temperature at <620° C. In addition, when the flow rate of 
monosilane (SiH4) which is supplied for forming crystal nuclei 
and the crystal nucleus forming temperature are appropriately 
controlled, such selectively can be realized that HSG nuclei are 
not formed in the silicon-based insulating film, but only on the 
amorphous silicon film. 
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(54> K^ofc*] smfr&mvw&jttz&mmmmm 



(57) [Bfi] 

m (hsg) <D*jacisfc*5v>T, a«te**«*u ^hs 
©a^ftsi/fcHSGS»«n. 

^#«LfcV»HSGilftJMt-r*. *fc, HAttffA 
©fc86fcftl6'r3> ; &/'>7> (S 1H4) coffiSiiiSS 
aSatcSiJffllTSZlttCctO, HSG® 
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[ffi&mi] 8W:SlSSt)^S7 ; EJl'77Xy>j3 

mm7TL)iy -r x> u j>KJL^»a:-r^HSGiK(!:, 
i>,k5fc"r*jfc«>K, mfioaa^HTmEHSGiR© 

[«*3H2] mEmjeoaflueH*: 6 2 0 l& 

>m t->U3 >*««HRi:*«»flE$ n&»«±t;:H S G 
KIRUT, 

~>^> (S i H4) mm (seem) ^YWzt-Dfzt 
j§ (6 2 OTC, 1 0 0 s c cm) t.M, (6 1 Ot, 
2 0 0 s c cm) tfttt^B»AJ:0aE«IO««|*3fcA 

[«**4] MEH S Gfltfc, HSG**»flcSn&^BS 

m 3 tcE«0¥*tt«B0»fi;&&. 
[KMW5] WEBfJEoa««H*6 2 01C*j|»4:bfc 

[«**6] WE6 2 0r*1»i:LfciftflMeHft, £b 

fcH S G«*»*T*K**i, 

SJE^«:^{CHSGKIf«i:^'S) ; t/>'7> (S i 
H4) #X£#i£-r*S iH< 

TOEE«;art«riinjft-rssp|»*ai:, 

«9ES«:^rt(DSS^©Jffli-r^S(IW#S«i:^<iA, 
MEMW#»a*, IUE7 : E^7 7^->Ua>io±l:» 
fltStlS^frHSGKtr, HSG*^J*SntttiaB»Tf 
«3>*IB^«ai:^^£^l;^l:^J;5^C'r-6fc^&lw, fflfEH 

s GiK(Dtt^ft^«a«(7>tt)B££aa[^Br£<o&ft(eB 
7 icEtt<D¥**#sa3gg@ e 

fcH S Gttt»*-rSJE«*t , 



S(rEK«?*JwHSGttH»i:a4^Ey ->5> (S i 

mEE«art*ftji»-r«ttii»*aa:» 
ttEMw^stf. HSGjnott^ft^iiAttottffAa 

> (S i H 4 ) YUfctofct** /£ (6 2 0 

*C, 1 0 0 s c cm) LjSL (6 1 Ot;, 2 0 0 s c c 
m) t*tt^H»AJ:0£«©««rt«wA*«t5»cME 
S i H4«^atS9EJral»^©i:^WT^ 5 fo<DT^ 

[«*3H10] ttfEHSGMtc, HSG^M^tl^:^ 

$^tcm^^fflKffiH^^:^J:ptcMElral»^a€r«iJt9 

■r* ^>cot^^i§*ji 9 t'E*<z>¥»#«iig©o 

[tt^qil 1] mE0rtt®iUe«H«6 2O*C*«4bL 
fcHf*^ 1 0 £Ett<Z>¥W*HSSB. 

[«*3ai2] WE 6 2 0t:*j(»i:bfcaflMeH*, $ 
^tC6 1 5t:ttTi:bfc«*«8*&ttl lfcE*©¥ 

[0 0 0 1] 

>«*H^iB{ftO«LV^««|Satt (HSG(Hemi-sp 
herical GrainedSillcon) ) £:J£J5£LT* -£-£)HSG(D 

mtftetiitm (hsgjs) &m.mm<Dj<%u®&mm£ 

[0 0 0 2] 

s £*rr sse*co d r a m <d * * /t > $ ±fr siawt 

Jg2, HK>4WftfftMShS. 5 

\t V -X3-h'H>4 U 3 >S« 1 ±K»j£S 

[0 0 0 3] 7-*- HU-f >M«C*fc30<oTHMJft* 
&7±K7^;U:77X^V 3>K£i£*fiU /^--> 

t«>o *^TS i3N4CD^gjei*Kl 3SJB/SU *© 
±l:*«Iy ij 3 >Rft fCJ: 0±Mg 1 14»Ut 
So C9ITMOS h 7>yX^OV-^ 3 H4t Ay 
*"tMfnDRAM**at5C t*«T**, 
[0 0 0 4] tC5T, DRAM*t/V>*l:ttliff- 
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*®mm*-fe\zm&?z>jj& t vx^mm^mm^n 

^ns^, ®m&&mti,xmt>tix^z>s ia^Bto 

&ffimm&&m~?\*te<s Ta 2 o 5 K&£(Z)S5i?sm**e 
$km*&m~tz>z.t&&iPt2tix^z>o u^u mmm 

[0005] nmmw<Dm*it\z\m^frojj&&$> 

ZftT^Z* ^<D^X. Hi Otw^Tct^tC, Tarns 
f&Mm&mW?ZZ.tlZ&r>isyzi>mm\ZHSGl 2 

me>2 msx± t -r * ®mnm&<Dm&&mm& £ nt 

^£ «li?5 -3 0 4 2 7 3^'&m (1ft?tm2 5 0 8 
9 4 8 #^*8) ) . 

[0 0 0 6] 7^7 7Xy'j3>l^ 

C V D ST^nM B E gt^n^i:»«ftiis 

[0 0 0 7] 1&&&ft±tf&&t\*fii\\:WLmxlT 

[0008] ssic, iais^tci¥jBa(cis«$nT^-6 
<t^tcLT, it^K^mmitriz^o^f^mxcDm 

[0 0 0 9] 



(1) #»#8t^$si o ojS^ e) h s g oasRtf 

SSSW-T$s:iio *<Dtzft\z\%W(k*fz<r& 

mmwte£&#i%\z&m£te2>. hsgii 7^77 
7.^(b^m^itr^mmx±c^m^m^mmLrz& 

X^y a LT* ^Wlt^tlTHSG 

timf&2nfc^&mtzte^x^&&ft<Dz\t&^o* 

(2) MRW*HSGm<D&&&T>imx&z>z\t 9 
tI^»^HSGK^6i:H @9(0$11SS^^ 

^ 7 tc L T BS^ffi 9 £ Ji^T £ ^MmS^SI tCcko 

T®tbufc^«fimsss(os^*feaK7o^ffi^^Hs 

^f.^5TMS 9 <E>^® tKD^H S G^ffi^n^ Z. 
LX$>Z>* HSGm&\Z\$* y»j3>K^g$^^ 

^7^77XvU ^>m±\Z&&2&* *tl%0SL&2 

7^77X->Ua >ffii± t ifc^Tg -Cfe 
^O,fc5a:a*5Wa:HSG(0sK**«»|»Stl*O 
HSGO^tci;D^^fimS857&^>Ur]>KTS 

^txT b £ o tnmx. v v z l & »n«& e & < u 
v $ \z 0 *ttmM#x y 5 1 > y $ n^feRfett 

(3) HSG»flEOX;i/— HcMLTte, Ay^St 
ffleSSMOl 6tfc/h rl^mSu^ISlK 

[0 0 10] ^ne>co^TS9l2^SIS«<O^TMBE& 
fc&JBLfcfcCD-m* 19x6 Lfc (1) <Z)HSG(D&gR 
lHfc*flWi5--tttt*^**, (2) ®B9ilA**t?irC 

t#o, £fc (3) h^stsctftB 

[0011] sttE4i«-c«, ®mnmm<DHSG 
»*i:cvDftt{efflncti:^uToKflfe&sn 

TV^ fl »JCCVDftT«flK«JW*«Mlt 
KCVDtt«««LfcHSG»*tt«**Wr*. CV 

So 

[0012] /ty?-sc«ctta*. /iy^sc«ia«iH*«fiE 

#— KO±gS(ce@TS^x-Ai:T8Rtcfi:@rs i >x 
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t v> 5 nfl*t& & . 

[0 0 13] HSG<Dtt«ai«(|[fl5flEftiS-fc»jaE'r* 

H S GOtta^e*«*»5^tt*dtWfM*«*WfMifcB 
<h&ft e U&>U *BfM9x-A«rJp|»b«W*t^|« 

>R*«»a<ba*a, HSG<D#jGRjm«sna<&«>n 

<Oft«^;\>>^{-^JffiLfca:LT i b, ME (1) - 
loo i 4] tt*jc«ctt, n-;uH^*-;na«c 

[0015] s^^tc^j^^n^t-^^^^e^^- 
A*ip»-r*3-^H9*-;ua!tsc*a*«Ttt, Ox 

-A<D*it»i:H3aB8i:TttaKa3^± 1 . 0 t:gfi£ 
C^^<h^b, HSG<Oa^J5S(C*3»S»>i— AffiWJ% 

fed) osft€rj»fc-rct^-c€ra:^. 

[0 0 16] Enfc#LTfi**<0n«*>e^-*fc£ 
*m>TOx-A£in)jI»T&*y hO*-)l<M®;mj£m 
ITU »«b-*«tp«««»T**Ct^6, »t(t 
— ^MWSTSCttCcfcO, Ox— AffiM • BrtG>W;fr 
Olitt^-fct**^ HSG^£KtwS'bigU^:*ff 
tt^PWT**. ft**, n-;n*0*— »«t— * 

[0 0 17] ±»L&J:5fc/l!y9 L SCttaK*«ftST* 

[0 0 18] S*MflW«*-iR>r > h 

tttSHSGyp-feXfctSViT, HSGyPtXOlS 

fcU *B<Oft:^se£UfcHSGK*»aT*, £*:3I 
[0 0 19] «fc*Xnora». KfiFRflOttfttfeK 

#Ki§&e Srffitfc-r * d t k * * . 



[0 0 2 0] 

[KS$r*ft*rftfe«6<0^a] SlOS^l 
IIS tftST^rX^'Ja $ nfcS« 

(CHSGBt &«j5a - rs^ l BLT, Wgy^ ^ y^S/ i J 
3>K±lC»a-r€»HSGKfc, HSG**»«£*l&V> 

BrseGnaatfeH-e. meHSGisott&ft&ftatt&ffi? 
/$u mE«a»«r«fta-&TmEHSGjK*»«r«> 

[0 0 2 1 ] »«W->U 3 >Ox-Aft 

TftClfcL Ifi^XtlTS iH^ S i 2 He, S iaH 
s, S iHzFz^^i^^n^o ^MStetlT 
ti&CVD (LPCVD) it*&tt^X7CVDSI: 

[0 0 2 2] ¥**Ox-Afc£C!>*«± 

loaai:, ti«iB8l*Jl;*t4fc»oH s gr&s 

WSIg^tt^o «ffi^M£r&;*^ftfcfc£>HSG 
KOJBlStt. HSGMCDtt^ftftttatt^ttXACVD 

Tf)£^ilS«lt^^^ t H S G m^>K 

[0023] sis tii»ii:tt!>i-A* i ft^ja 

x— A©»**Mfr*± 0. srfc«OC:i:^flriBtt*y 
hO*-JP5S#«»*LV»a*, ±E»*#*€:«TnK=i 
-^HO*-;ioST*>mv>. ¥**#*§a& (HSG) 

¥R»«^v^b#cDc«(7)jBaiaT*fto ¥3»«jeas 

[0 0 2 4] *2©56Wi, Sl«l;i5^T, |QE 

[0 0 2 5] tt*SCG>g««:fllV>*»&, HSG«»flE 
07at^fi»46 2 0*C 6 2 0 

HSG**ar-6*T?<o*«inni!nem*«jH<, ■ 

;:<Di*^«BT*ntf*Bttil«C!)*l:ttfft4. 6 

2 o < ca±<D»uaKicttstT»T*-&7 ; E;u7T^ 

•>U3>*»affcb»»ft, ^CQtlJR. Hiftl/TLt 

Tt>'>«j3 >K^® o ~> U n >^coT-r ^U—>3 > 
J^BfSft. HSG#*ritSn&<tt0*Mi:fcS. # 

an«# («aftL&^ofc»») tc^^T«7--;u 

SG£^fi£-r-5 e 
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to o 2 6] *ftw\z*ti&, Mteanafc^sfcbfe 

[0027] %3<p% qg te , a ^tx q gamg^^^y^ 
r x > u a t $/ u ^ >«*fe»Bi t $ tifc 

IME±JcHSGM**riETSIClRbT, MEHSGBI 
MEHSGI«0«ta:-5»S«^filEa«"CC) £X*4 

Kto, «i«»a©fc»i:«»r* ; Ey ->7> (s i 

H<) mm (s c cm) GYtolZ. £r> ft t.£* ^ (6 2 
or. 1 0 0 s c cm) t& (6 1 0t, 2 0 0 s c c 
m) t*tt^II[«A*0fc«<O««rtJcASJ:5fc3»* 
ABK&S i H48tB&«M«UT«IA««*ab. M 

Ett««E€rrit«S-frTWEH S GK**j5fr-SJ: z> lz V 

[0 0 2 8] X&dtft£tt. nni6IMt«£:ft«S/Ui] 
>*IMWlfc»U ■«tt*»fc*THSGt»dfr« 

[0 0 2 9] I«tti:^f^RiStiii«^^ig-c 

a«ttttfi«©*ft6T, WrM- JE*K S i Ha 
i&K£S i Hiffimt\Zt*Z>* 

[0030] *ftw\z&n&, HSGK#»j5fc*nsa> 

\ZUZ>. 

[0 0 3 1] £4 0>89ittU ^3<^»^{C*5liT, ME 
HSGKtC, HSG3&**J5K$n*CVia5»T»-&^WOTa 

f£-f*<DT, HSGKfc*|fta«Si:A/£*i;feV». 
[0 0 3 2] SgSOfgiKte, »4<OJBWK*V*T, ME 

SS"C^5« Z.n\Z±r)XfamzZ:/v£W&i£-r, sir 

[0 0 3 3] SI 6 <7>5B91tt, »2*>ttt»5 0«M«C45 
V^T, ME 6 2 O'Csfei&fcLfciBflMeH*. $bil6 1 



k> mmmzxm*iftE^te^H s Gi»**j5K-r s z. t 

[0 0 3 4] *7<0jOTira:, Ml:»*lfc7 i E*7r 
Xy U3>lK±tCHSGmtft»a - r5JRa!ffifc, flO ER 
J6fifcHSGRH»fc&S^E,>5'7> (S iH 4 ) 1ST, 

WE£5[«art<oafl[*iBi»"r«»iw«#s 

K©Jit*J«*tlS^*HSGJ|Jlfc, HSG#»«S*1 
ffiEHSGJROtt^^«|iAtta>tt»AaK^£ 

<DWLmm.mttzz>& *> \z«i&mm¥&&mwT* 

[0 0 3 5] *38WfcJ:ntf» EJKXnflLft*DHeaB 

s«s £ ft «t o \z mw~r %> mm ^a * k » z> c t k «t 
»l^a39«^a■^:^^#eEUtt^HSG«t»Jai■r*^:^: 

[oo3 6] S8^n mi (Dftmz&^X. ME 

ft^HSGR«»«T«>ct*fce5. 

[0 0 3 7] SS9(D*0!WU SStc^UfeT^;u^r 
XxU3>JB±ICHSGRft^j*-r*JEje*i:, WES 
«a(CHSGJRH»ta:S^E/*>7> (S iH<) 

£«*st*s iH^^gL ttEse*n«ttiRr 

<Dmm*mwrz>£3*k\z, mEE«art<oaft€r«iwr 
stm^s**:***.. ME$tJW^a^, HSG«o'«t 

0l:«n : E;y7> (S IH 4 ) dMSYHKto 
fcfc*. ^ (6 2 0t, 1 0 0 s c cm) tjft (6 1 0 
2 0 0 seem) t$rJg^fi«lAi:0&lfflO««rt 
HA^i^tcMES iH4ttjte#atMEiDSft¥ai:^ 

[0 0 3 8] **WJcJ:n«, S i HAmMh&lSmn 

[0 0 3 9] * 1 0 ©JEW*, % 9 (D^^tCfe^T, M 
EHSGKtr, HSG^fie$nftV>B?»T*S^RS^ 

«Hi:ftSJ:5*cMElni»#a*««i"rst>OT*** 

■fr-f, a*tt<OM^HSGIR€:»«"r*C4:^rftS. 

[0 0 4 0] mi l<©*^tt, mi OCDWPIfcfcHT, 
tnE0rC<OBKIGB«6 2 0 bfe^»#Sig^ 
IT^SS i H4»«tE*SrtaK€:6 2 0t:*S!<h 
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[0041] ib i z<ofm\t* ms^rz\tmi i<dkw 

l eft^T, fltfgB 6 2 0'C ;fc tti:Ufcflg<BHa. ^^>tw 
6 l 5t:J^T£Lfc¥»#Kj§gllT<&*>o ^mr^n 

#T££><, 

*HV>TKirr*. H5liHSGR««ttn¥)l«H 
it&@<Z>¥MB, B6tt¥W#HiBgBrt0*7 h^* 
-JUSttX£jfflR&B0£*nGB. B7 ttEftSSttlR 

[0 0 4 2] ¥»ifr«»B«*«TB5fc;blr»T. 2 0 
!4»a*T*D* dCDJ»i2t^2 oaMBfOMtttlcfflR 
OKSfir>/t*iSt*Sl P-KDy^il 0, £ 
ljaJS^80, JB1R««3 0, $2 

i20i«lD-HD7^Sl0, *1E«:*3 0, m 

y-KAJl,:/4 0, 5 0. 6 0, 7 OjWBMtSnTH 
So £43, *»*2 Ofcti/ B^LTV>&V>#£x— A 
»ansp y hjWBWStlTH*. 
[0 0 4 3] h^*-;HttI^K8f 
6te*5V>T, y-hA;Py 5 0«r^LTJ8iH^2 0 tig 

->5>>#7, (s i Ha) «»ffl<oyx;n 3 0^fU 
^x$:#-sto^it^x-/\i i otc^uryxji/ 

1 3 0 tttR»*|6jC0#«E« 1 3 5 ^l^-^ 
i 4 0-CK5|-r-6i:t«cJ:DiHKXffl»*i:Ja: 
oTl»*. Kffc^<D&m\Z2 5. 5 lgST^ 

So S i H4«H&ffl©/X;H 3 OKiiUSffi^Clffifi 
Mft#3 1 5*«lMt&tU ^c7)a£SS0ffll^3 1 5t2Ett 
S30 iCtfeSSStiS S i H4 #XO»»*«Bf 5E8i£« t 

ft^ck^trsfESMw^fta i ofc*oT(W»p<**is. 

[0 0 4 4] 9x-AWC»b*-3»rtJ:0«Er^tT 

jt»tta<^x-AHrtJ^-tt3Wi«T«*. utin 

v^>£<£fflLTV>Sfca£>T£So ^E/;>^> 

[0 0 4 5] KfcMEEtl&O. SPaWTtKn 
<b, #X«tj£#S<ft9, 6 0 0-6 2 01CI:^^T+ 

R*6S3 0Oiai«x-/M 1 OSStCttLT 

affiao»wauastiiDj»t-* 2 1 ot^x-ao±t 
^ira&rsc^iccfco, »>x-AHrt©a*j§— tttfi 

&h-*2 1 0\z\* % JE«*3 0rt<0ffl«€:BfSOfiK 



[0 0 4 6] ^(*^M^<7)»SlSfitatin^t-^2 1 0 

fflOcD ^ giJ^ atrd JD^b:-^ 2 1 0 co g frfcffl£ % 7 T l tt^ T 
So (a)ttfiE*rBB. (b)t*j£iS0T*So chiDb* 

*t3 0*flT, ^fflfi(l$:^D>hffi;tiifiOSat-^eB2 
3 0, ft3«*As/^ffittanJRt-*»2 4 0, dn<^ 

2 6 0, tm^v-y vwsmm^-^U2 5 0, aa,+ 
*i:>*tt«iiof»t-i'«2 2 0 cnet- 

[0 0 4 7] ST, ¥W#*^£fc*¥W#^*:/flWJr 

»>x-A**##Ka*Bfc*2ir*Wfc, SffiftftlR 

^NH4 0H + H2 0 2 + H2 0<Z)<fc5ftS^*tc£oT^ 

B»B*-r*. <e»aafcffofc«, E5i:^i# 

e«Bft;lllft£3fli«*<*r»-»*UTv»*t, 

>± cmm ufc e «BflsBaHo«B t t as/ u 3>© 
HSGfksn&^ftOHs 

B£U *#**B©*fl*0«ToBHttt*. 

[0 0 4 8] lEflOiiC^i- A*D— |«Dyjr£l 

BfcfcffiKAO^x-AftH^A-fcv hfriflcft^LT 

v>s*# (Bflc) ««-r-xT*B« tc^er, tr 

U * (BtiO *;:frS<Z>£BfriLTS*:£>T&So 
«13 OAlcgtaitt. »KJ;0*ML**hfc*fc»«B 
<0-»#KftLTHSG(OMSBt«BHiftS. 

*fca-HD^i?ai orta>flE**skisi#i»a 

^Iti:J:0, 3SB4feH«*ABBttS««^2:t>* 

24T<&So 

[0 0 4 9] ±E©J;5l:D-HDy>SiOOSB» 



(7) 
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-~>>iz&r)ft®Lzi£ % o, 5 

0 Kfo^zoizv^-^zmm-tz* mm 

[0 0 5 0] H8fc*li«KBfc4J*tS*Kffl^^>/^ 

(1 0-6 P a) »*03K>^'©»3|f*i8Mli:'r*^ §6 
ttMSIl-C^K jE&an»iBffXS ( 1 0 p a ) »K 
LT^fcV*. Cintt±IBO*5fc*»* 

C0 0 5 1] W«Ufc»ffiSC©»«S*ttJfclf|fct-*2 

P^ffi 1 1 JcaB«»^«att& £0ttlBWSEfl;T5 fc 
M«7^7r^vU3>i:^lT, 7^77 

TWSJiBUJw<Viffl3HcW8!|-r*0, IfctfoTHSG 

0 fcJ:01««Httai»|ll|T*«t*Ci:#MT* 

5 8 or t.\i*5m*&&»m&m&vmm&ftte3&K 

**tt^&«>, HSG^jfcBfl^S 8 or£t±<OiK^»S 

[0 0 5 2] C<OfcJ6fflaS:JSI$|«Tffft'5e:t*tT 

<0M jMfr * ± 0 . 5 *C fcfto d f«« pI||tt**ilMMa 
jg&®£WEUT* 6 0 0^6 2 COUTH 

SGrt*B&«fc«idST**. Sfc&BKJBUT, CICO^ 
«8!»ttttrt&fc--*2 1 0<^ir>^ffi;tSlia^fc-^SS2 
2 Oic^L, ^CD^^J5ta3tlPS»t-^S?2 3 0, 2 4 
0, 2 5 0 , 2 6 O<0K£»flncfi*4oe&-***£fc 

fiET&3 0 

[0 0 5 3] £<0±SfclSlfi*ttlcJ;ntf, ftJELfcH 
SG<D»j8ffitffcB««fcHSG(Djacft* Ox-AEft 

SG©*ttttPltBT*-6rtS*BL,T^-6^, 
[0 0 5 4] H S GR**i«Itt-6*»#8 



■<D«HbEFttfc:fe^Ttt. HSGBIfc^mSJ^teif^t 

tt£«t**HSGjHa>&a£&tt, gfccoaffiSSft; 

»*Lft»i*t*ftS*THSGW«L t 7^e;U7 
T^i^U 3>Bt*ffi*IHlCi<©*3»HSGBlfc'rst)a>T 

[0055] (i) 

uJ1W5«B (Defect) HSGK«« 
bfcRJCHSG*^JBSSntt^ofc«»OJCi:T*S. 

JM£iB«;:43Vvr«;, 6 2 0rJ^±COS5V>afiKft&£^ 

2 tC^T^tC. TiT^§7 ; E^77XyU3>9 0 
©— »#*MWfcL46»* (B2 (a) ) . *<Dt£Mizl, 
X, ttiiftbTU*^fcaS»9 1 l:o^T(iy'j3>^ 
^SK9 2<^^Ofc^(OT--;l/$:fToT : b, J^SS 

9 2^*^tr^^3acovuri>^<ov-r^i/--i>3 
>39«B**n,.tt»*3WiEai*utt<a:s. 

3 >«*B©5/ U 3 9 6 y 'l/- h mm 
LTMLTIK (B2 (b) ) 0 LT, # 
aB»»KttHSG 9 33&t*jSKSns^ *£SftLTL 
*-3fc«»fcHHSG9 3*<«ri6Snr, £:|Jfi9 5£L 
TSS (B2 (c) ) . Cintr^LT6 2 Ot:*»<^a 
ST^ffitSi^H, TJlfeTfe-57 ; £;i'7 77'>U3 
>9 0<OlSBflS3»««tA/£«I16«i:^fc«6, KtA/£5c 

«*«»j«$nr, *»«>ft^ftjeb&HSG«*»j«s 

[0 0 5 6] ±C»l*a)*«©1HI«ttJfcflE)<k5fcff 5. 
HSGWa. S i 9at-A»H©«B*&tt»f«©* 
^>^SEM (jtatBBT-BfRB) ted: DISL> * 

o»»fc^pB#««rs^Bir^tBafcj:oiiBr*. w 

S3(^^-r<t3^9 7t?<>hT^^« inet^T 
©mhsiw > h # i — # 9 £«t*T£ftft<jL , 2ft>&ft*> 

[0 0 5 7] B4tCHSG**Jdcbfc.fc*©SEM9X 

B4 (a) , (b) , (c) -e-n-enssa 

«»«S«6 10C» 6 15*0. 6 2 QX:tLfZh% 

T&£ 0 
10 0 5 8] 



S i H4«t» 



1 0 0 s c c rn 
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feJ^JS (Seeding) firffi 
(Anneal)BW 

tt fl «Jg a i B g »H 4 (a) , — (b) izTv-T 6 1 CCR 

rK6 i s^-c^ss^fig^nTv^v^ ^ 4 ( c ) 

fctt, ^4 (c) KS*^ffl<Dtt!li*V><5. *LT, 
«**^HS3&«#aua:lrittt, H4 (a) , (b) <D 

[0 0 5 9] (2) X&tt 

>»Xffi»CHSGS*jS"r*IR<0. T^yXS/U^ 
ft, *««««ffl«Cixij3>«|ft|H(| (Sr B 1*6»M^) 

7Xy'j3 >K<z>»Hfc<0*H s G*«jMt3ns 

W¥ftt5I8, -Tftto-feft^jS (Seed i n g) X 
[0 0 6 0] a«tt*J*«)«l)e3!ftttt*©J:5»cfT'5. 

ft, s i Oi«»©5/ij3>*«in«c»b, 7^:7 
r X ~> U a >m\zft ITH S G SJ&j&TSias £ c m 

m&m* (gsfc^ufcosrfflti*,) , samm&iDMM 

Gilt* *<0*±(ctttt*jS6snT^a:^d:*3S:L, 
[0 0 6 1] C<OJ:9lcASm«Ollffti&lB«H£-r 

«e»Bi£s i o 2 tvxHSGmm^mL. &mwzm 

flMK& S i O2 (CttiE, O*0Sit>SiO 2 u 

[0 0 6 2] Z&Jjfe&m^T&tt&^Z^ZtM-DT 
m CC) ££0, fiHttdS i H<fftfi (s c cm) £<h 



: 2» 
: 5» 

: 5 3 0t, Si H<^-X 
' 6H S G^ut^'M > P ' ^8l-CV^. El^, O — 
HK □HlttJ»*«RfWl39«-l-n*n2», 2. SfttLfZ 

[0 0 6 3] 

yi^t-hWI (tt»l&M0&«ft£fc) : 5# 

7~-)im$ ORj«ft<0fc«><0) : 5# 

[0 0 6 4] Hl«fc0, «*!ttttfiKC!)«fc. «[»dcRr 

m. s i H4««ftiffcM«-r*c:t*«»^ft. Attn 

tctt. BMWIid^ft^, (6 2 Ot;, 10 0s 
ccm) (DiSt, (6 10*0, 2 0 0 sccm) ©fit 
£^*£fii&A«t;0 t>fe«0*frC»3B*fTofc»&W: 

»J5RBSWJ**2. 5#<Z>«-&, (6 2 0t, 25s cc 
m) <D&£. (6 0 0*0, lOOsccm) Ofit^ 
>u«fi»B«fc0 t>&«<OftftTfflatfrofc»'&tt, S 

[0 0 6 5] Ufc*«-pTHSGil*^U3>3MejW)t± 

K 1***8 Sit"?*, 7^7 7X3/>J3 >&±<DZh\ZM$l 
&0\zmtfL-£ J £Z>fz£>lZ\t, m 1 fc*^Ttt*J*WrMrt«2 
»tlri5*ttTTIi, fi (62 Ot, 1 0 0 s c cm) 
<hfi (6 1 Ot, 2 0 0 s c cm) <h fcHS^BSlAcfc 0 
&«©««rtl^A«»J:'5«w«»rtaflCi:S i H<ffimt 

**2. 5»tV^*frTTH A (6 2 0^ 2 5sc 

cm) <hfi (6 0 or, 1 0 0 s c cm) 

[0066] i w*miRVfi[Mv>nj&mmii*ftT' 

i-tt«rr 6 2 or^siojasTftti^ 

mmt/u£tsi^HSGmm*>tiz>. size 1 sow 

T«Ja8t»n«, aff«*lc*B(Oa:^HSGJRft» 
5 fc*5, Hll:ttlK*6 1 StT-Jl 

[0 0 6 7] a±Oifc*»6, ^!%CD^ViHSGJKSrr 
Jcli, H1IC*^T, «»J5EHfM*«2»fcVi5ftfrT 
-T^:^ftB«ICtit«|A<i:*CH^n^:««crt(c 
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THSG^MtnH mM<Z>HSG&««£*§£C:<h 
[0 0 6 8] a:C^T, <DHSG©ttaatftt5BKOi^ 

-tt, ®HSG©iR«*i:^tiTii, »fle©*fc& 
?\ whhj, ee** s i H^si'fcftSFU :ne« 

HSG**^S«^TfcWrltB€rft<-rtltfKVitt[*fl[ 

(i5 0i/^m 2 ) £7c#l;U* 

eSOtTHSG^Mn^T'b, SiH4««£ 
/SAtfpJIBfcfcfcftfl^bT, SMMtS \ Him 

K^TtoL *^WlO<t ^ ICH S G 5:MT§ ^ T 
£COT, 6 2 0tm »*U<tt6 1 SICHTfcUT 

W^©3 2 OdcfcoTfrtaftS. 
[0 0 6 9] 

[0 0 7 0] ±m<DmO, «Attl X7v**»*tl 

"HDy«l 0tJR^2 0Rtf£iS£3 0£SlR£ 
A-^bfc#£I^JEfc£^T£fS^3 0^s«Rg|T'&o 

[0071] *r«aanfcC7x-Ai i o»*6^i; 
*K5£$nfcsi«^aS6 oo-62 orfcxasftje 

Aco®^^gs^<hT^7 : &;u^rX'>U3>^!es 
fl:"t£ utl^OHS GJ£l££B#T£>^B£ft S&Vi 

»Htt5#MSfltt<a*bV». lESKXfiKfr 

[0 0 7 2] ^fl:*^tt^7gl^«§, 
*+»fc»0l»^fc«, ; tyy7>^2 5-2 0 0 
cc. 2#-2. 5»M«ntl:J:07^77X>' 
, J3>SStc«n«:efBeE««dc (583=) -co 
ttfi«<0«Ktt^x-AjaR-^«»flERfM<3!)lt^:tftJc 



[0 0 7 3] ««fc^y^9>©«l(etil:e&, 
y X*>'J J >gBn^»#bfcttfl4ftfeVU >gHF-WY 
^yi/-i/a>l:iD»i«(t*l;* (AA) £-&£o d 
C7)^S&C0^^ $ ttajsKABfM©«l*:i:*tw** < 
«IpW*»D* 5#MTJ«Art«SK«*£ttSfc«>, 3- 

[0 0 7 4] fl#fltLT» D-HP^*£**MHfc 
SIT A- b 6 ME b ^Hiftt § £ t <fc 0 m» 

-^Snfc*ai£2 0S:jBDJE«:a3 0 b & t> <D 

-lews©***, «Atfs*aaflt6 iot, as 

£J£RfM5«\ t/y7> (SiH<) 2 0 0 s c c 
m. tt«iftRM2&. ti*AI*Dn3#fcTfT3£fcfcJ: 

a»itt<o»sje^b&HSG<o*dE, ^i-abw 

«0**€rS*Sfia6 1 0t, JlflK«eWHH]5#. * 
y->7>50sccm, ttft?j£l«M2. 5#, SfifcAPS 
B5»l:Tfeff5hTV^. aoT^i-ABW-tt 
OJHlfcHSG©»fij&«2 Ott/h r <h&0, ^^S^ 
^D-feXco 1 6fe/h r JiOfetfcRtfifA, ^^-^y 

[0 0 7 5] 

SG«t*»*bTjSfc«*D*WJtT*, SfcXV>XKtt 
t-<fcoTX-/^A*^£4S< LT4H4^±T^S. 
[0 0 7 6] *fc*56W««Ki;ntf» IB¥<D»HBP*H: 

[02] »i»^*j«anfty*=XA*3S'rR9BHT?ft 

[03] HSG&<Z)^W(D^«£«i2T&IS<aS i <}x 
-A<Z)ffirt«KjftSSTKWBlTfft«». 
[04] HSG^MLfettOSEM?ST*5o 

[0 5] ^mmm<Dmm<otz.^<D^m^m^m<Dim 

[0 6] ftlS«ffi<OR^(0/r«)a)ttXAaJKSBO|SIR 

S0T&-5o 

[07] nmmm<Dm.w<Drz&<Dj&femot-?<Dmm 

[0 8] «]KM«B&tttt«eiK&a)ftXS7ir>^(c 

[0 9] «fi^fe^-«S:«)^DRAM<0»ligS:^-rWT® 
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0T&£. 

[0 10] DRAMOSaSffiSBO«!it^^-rg6»»rffi 
0T&&O 



3 0 £J£^ 

40,50 S;^;^ 
1 1 0 # x — A 

1 3 0 — S i H4fltHBffl/XJl/ 
140 9 

2 1 0 ISttJPWt-* 



1 0 D— HD>vi7^ 

2 0 



mi] 



17] 




230 



616 620 



[02] 



92 



92 
^91 



9.6 



V fl 2 9 / 




625 630 



(c)hsg«b« 



93 



220 



240 



[0 9] 




90 



95 



[0 8] 







AIM 




1CT 6 


1(T« 




10r« 


iar* 




10"« 


10-2 
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